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I (54) Title: LATERAL BRANCH JUNCTION FOR WELL CASINO 

I (57) Abstract 

A well casing junction (II) con- 
nects an upper string of casing to a 
pab of lower or branch strings that di- 
veige from each other. The Junction tool 
has an upper section (13) and a pair of 
branch sections (25, 27) tfiat join the up- 
per section and each odier. The junc- 
tion tool is collapsed for ranning into 
the well along wid) casing. To collapse, 
a force is applied to opposite sides to 
create identical, deep depressions in the 
opposite sides of the junction toot Once 
in position, internal pressure forces die 
dq>res8ioru outward to assume an ex- 
panded position, A support member (35) 
locates at die junction and between die 
two branch sections. 
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PCTAB99/01882 
LATERAL BRANCH JUNCTION FOR WELL CASING 

Technical Field 

This invention relates in general to the construction of a lateral branch for a primary well and 
particularly to a junction member which sealingly comiccts the main borehole casing and the branch 
liner casing. 
Background Art 

In recent years, well constniction technology has yielded substantial increases in well 
productivity with the spread of horizontal drilling for the bottom end section of the weU. Unfonunately 
horizontal drilled wells provide limited zonal isobtion and do not ahrays pennit good completion 
practices regarding the independent production of diffeiat piodttctioa zones. Reseaich efforts are now 
concentrating on the possibility of drilling bteral branches eidier inclined or horizontal from a primaiy 
wcU to enhance further reservoir productivity. Also lateral branches open the potential of tapping 
several smaller size reservoirs spread around from one single well without the need to sidetrack and 
redrill the weU when moving the production fiom one production zone to die next The challenge with 
multilateral completion is to instaU a junction apparatus having adequate imemal and external pressure 
capabUity without relying only on the strengdi of the local rock fonnations. 

Some prior art junction apparatus designs are based on a low angle side branch casing 
connected to a window on the main borehole casing. Some prior proposals require in situ milling of a 
window or a section in die main borehole casing. MUling steel casing downhole is a difficult task. 
Also, M«ile there are numerous proposals for sealing the branch liner casing to die wfodow. 
improvements are needed. Oi» design defonm a complete Juiwfatiassetnbly to offer a diaineter equal 
or less tfjan the diameter of die main borehole casing and expanding it fai situ to the fiill cylindrical 
shape. In tiiat design, the junction assembly may be elastomeric memoiy metal. The junction 
assembly is expanded within an enlarged section of die weU fomied after a section of die easing is 
milled out 

Due to die side vrindow based connecting Unk bMween die main borehole casing and die 

branch outiet. all diese configurations offix poor internal pressure capacfty and even more limited 

collapse capability when die junction u located in unconsolidated or weakly consolidated foimations. 

The poor inteinal pressure cqiability and resistance to collapsing exists even when they are My 

oemeoted since cement does not woric well in traction. It is fliaefore highly desirable to have a 

junction apparann oflBsing good fateinal pressure and collapse capabUity to pamh a w^ 

fte tocatioo of Iata»ljinictM» mdependem fitm the strengdi of the cementing job a^ 
rock formation. 

The junction appara&is in tfiis bivention has an upper section tiiat connecls to an upper string 
ofeasing. A pair of toanch sections join each odier at a junction widi each other and widi a lower end 
oftfie upper section. Each branch connects to a lower string of casing. Tlie apparaois is foreed into a 
collapsed configuration priOT to tunning mto die wen. Viliile in die well, die qipaiahis is expanded 
back to an expanded configuration. While in die collapsed posftion. a lower portion of die upper 
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section is deibmied so tiuit a pair of deep depressions or bights locates on the outer side, the 
depressions beiiig ISO degiees apart from each other and facing in opposite directions. Also, these 
dqnessions extend into an upper portion of the brandi sections. 

In addition, a support member is joined to die upper section at the junction, the support 
5 member having a tail section that extends bet^veen the branch sections. The support member has aims 
that extend upward and join the upper seaion. The tail section comprises a pair of braces 
interconnected by a web. TTie t»eb defines an inner separation wall between the two branch sections 
and preferably has a poitiCT of substantially constant thickness. 

While in the well, intenuU pressure is appUed to force the depressions to disappear. Tlieuppcr 
10 section will expand in diameter. Tht hnoA sections move outward and assume a cylindrical 

configunttioiL 

Brief Description of Draunt^gn 

Figure 1 is a side elevadonal view Ulusttrating a junction apparatus in accordance with this 
invention connected into a main string of casing and shovm in a collapsed position. 
15 Figure 2 is a side elevational view similar to Figure I. but showing the junction apparatus 

expanded to a set position. 

Figure 3 is a sectional view of the Junction apparatus of Figure 1. taken along the line 3-3 of 

F^ure 1. 

Figure 4 is a sectional view similar to Figure 3. but uiken along the line 4-4 of Figure 2 to 
show the apparatus expanded 

Figure 5 is a sectional viewof die junction apparatus of Figure 1. taken along the line 5-5 of 

Figure L 

Figure 6 is a sectional view similar to Figure 5. but taken along the line 6-6 of Figure 2 to 
^ow the apparatus expanded. 

Figure 7 is a sectional view of the junction apparahis of Figure 1, taken along the line 7-7 of 

Figure 1. 

Figure 8 is a sectional view similar to Figure 7, but taken along the line 8-8 of Figure 2 to 
show the apparatus expanded. 

Figure 9 is a sectional view of the junction apparatus of Figure 1 , taken along the line M of 

Figure 1. 

Figure lOisasectioiid view stmilartoFigure9.bm taken 10.10ofFigure2to 
show tibe junction apparatus expanded. 

Figure 11 kasectional view ofthe junction wanilusofFigure U taken along the line 11-11 
of Figure 1. 

Figure 12 is a view similar to Figure 1 1. but taken atong the line 12-12 of Figure 2 to show the 
junction ^iparatus expanded. 

Figure 13 b a sectional view of the junction apparatus of Figure 1, taken along die line 13-13 
of Figure]. 

Figure 14 is a sectional view simihir to Figure 13, but taken along the line 14-14 of Figure 2 to 
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show the junction apparatus expand^. 

Figure 15 is a secUonal view of the junction apparatus of Figure I. taken along the line 15-15 
of Figure 1. 

Figure 16 is a sectional view similar to Figure 15. but taken along the line 16-16 of Figure 2 to 
5 show the junction apparatus expanded. 

Figure 17 is a seaional view of the junction apparatus of Figure I, taken along the line 17-17 
of Figure 1. 

Figure 18 is a sectional perspective view of the junction similar to Figure 17. but taken along 
the line 18-18 of Figure 2 to show the junction apparatus expanded. 
10 Figure 19 is a sectional view of the junction apparatus of Figure 1, taken along the line 19-19 

of Figure I. 

Figure 20 is a sectional view similar to Figure 19. taken along the line 20-20 of Figure 2 to 
show the junction apparatus expanded. 

Figure 21 is a sectional view of another embodiment of the junction apparatus of Figure 1. 
15 taken along the line 21-21 of Figure 1. 

Figure 22 is a sectional view of the junction apparatus similar to Figure 4. but shown taken 
along the Kne 22-22 of Figure 2 to show the junction apparatus expanded. 

Figure 23 is a perspective view of a support member for the junction apparatus of Figure 2. 

Figure 24 is an enlarged, partially sectional view of the support member of Figure 23 installed 
20 in the junction apparatus of Figure 2. 

Figure 25 is a side elevational view of an alternate embodiment of a junction apparatus, 
shown in an expanded position. 

Figure 26 is a sectional view of die junction tool of Figure 25. taken along the line 26-26. 
Figure 27 is a sectional view similar to Figure 26, but showing the junction tool m a collapsed 

25 position. 

Figure 28 is a sectional view of the junction tool of Figure 25, taken along the line 28-28. 
Figure 29 is a view similar to Figure 28, but showing the junction tool in a colkipsed position. 

Figure 30 is a sectiooal view of the junction tool of Figure 25. taken along die line of 30-30 of 
30 Figure 25. 

Figure 3 lis a ^ew shnilar to Figure 40, but showing the junction tool in a collapsed position. 

Figure 32 is a sectional view of the junction tool of figure 25, taken akmg the line 32-32 of 
Figure 25. 

35 Best Mode for Cairviny Oi it the Invetitjfl n 

Referring to Figure I and 2, the junction apparatus or member 11 is connected into a string of 
casing and lowered into an open hole wellbore until it reaches an enlarged section of die wcllbore. 
Junction member 1 1 then is pressurized by fluid pressure from the surface, causing it to move from die 
collapsed position in Figure 1 to Ae expanded set position of Figure 2. While in die expanded 
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position, junction member II resembles an inverted ^Y". Junction member U has an upper end 
sccUon 13 that is cylindrical and connects into the string of casing that is being lowered into the 
wellbore. Upper end section 13 is the same diameter as the casing. Anuppcr enlarged section 15 joins 
upper end section 13, having an upper end welded to the lower end of upper end section 15. Upper 
enlarged section 15 is conical, diverging in a downward direction and resulting in a greater diameter at 
its lower end at section line 10-10 than at its upper end. Upper enlarged section 15 has an axis 16 that 
is inclined relative to main casing axis 17. 

A conical lower enlarged section 19 has an upper end welded to part of the lower end of upper 
enlarged section 15. In the embodhnent shown, conical lower enlarged section 19 is much shoner in 
length than the Icngdi of upper enlarged section 1 5. Conical lower enlarged section 19 converges in a 
downward direction, as can be seen by comparing Figures 12 and 16. Conical lower enlarged section 
19 comprises one-half of a cone with a diameter at its lower end that is substantially the same as the 
diameter of upper end section 1 3. 

A conical lower enlarged section 21 also joins the lower end of upper enlarged section 15. 
Conical lateral section 21 may be the same length as conical lower enlarged section 19. but is 
preferably of a lesser diameter. Both corneal lower enlarged section 19 and 21 are joined together via a 
formed section 10 which contains U-shaped portion 43. Referring to Figure 12, conical lateral section 
21 forms the right half of Junction member 1 1 at section line 12-12, with conical lower enlarged section 
19 forming die left half at tiiat point Conical lower enlarged section 19 and lateral section 21 are 
welded to each other along their inner edges 23. the inner edges being m a plane that contains axis 16 
of upper enlarged section 15. The shape of junction member 1 1 at section line 12-12 is somewhat in 
die shape of a peanut, with a major dimension that is greater Uian a minor dimension. 

Referring agam to Figure 2. a lower main section 25 of cylindrical configuration is welded to 
the lower end of conical lower enlarged section 19. Lower main section 25 joins the main casing 
branch (not shown) extending below and is coaxial with upper end section 13 and main axis 17. A 
lower lateral section 27 of cylindrical configuration is welded to tbt lower end of conical lateral section 
21. Uwcr lateral section 27 will support a sding of lateral or branch casing Adrillable 
plug 29 is secured in lower lateral section 27. The diameter of lower lateral section 27 is preferably 
sUghtly smaller than the diameter of lower main section 25. Uwer lateral section 27 is located on a 
latcry branch axb 3 Itiiat Is at an acute angle relative to main casing axB Upper enlarged section 
axis 16 bisects axes 17 and 3 1. with all three axes 16 J7 and 3 1 being in a single 

Reforing to Figures 2, 23 and 24. a support member 35 is welded to the exterior of junction 
member 11 at die intersection of lower main section 25 and lower lateral section 27. These two 
sections join each other at the lower end of the conical lower oilarged section 19 and conical lateral 
section 21. The junction resembles a crotch area with the two legs being lower main branch portion 25 
and lower lateral brandi portion 27, For clarity, support member 35 is not shown in Figure 1. 

Support member 35 is generally in the configuration of a T". having two arms 37 and a leg 
41. Each arm 37 has an enlarged portion 39 on its outer end. The enlarged portions 39 are welded to 
the exterior of conical enlarged section 19 and conical lateral section 21 on opposite sides. Ug 41 
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»iicaiMlw«IIdtolm«Ibiaiieh«xb3I«iidfcwddrf ^ 
eawed t^pcr pottlan beR«ea> tons 37 abuB igdnst a Uih^Kd ponloo 43 finned st Ihe cratdt 
brtwecD coaieal lower ealaiged seataa 19 and conical launl Mctioii 21. 

taction aanbff II wffl fint be Sinned and te«ted in tho ej^^ 
5 Ttoitwfflbeconai«edtolliepositioaihowttinKgp»lfe 

11 is conned « folding madto (not ilKm) wUdi bean against 

Rgme 3 fa die tymmetrical plan, causing die side ^ to deflect inwaid. otating dcptasiais or 
bigto45.47180' apart ihaneadioite. Biglds 45. 47 incrasc fa depth in a do^rawarf direction as 
canbe«n by compariag Figure 3 to Figures. The shapes of Kghts 45, 47 wiU also ebsnge in a 
10 <lo«n««*««a«tJma»eanbeseenbyean^paringRgTO 

fa fl» eonapsed position slmn, 4o anhrgedportons 39 of si^iM^ 
aphae that IS substantially papendiailB-toaplano flat biseetseactofbiglBa 45. 47. Snppoitnwnbw 
35 itdnees stress dnring the eoDapaing process, prevailing lower main potti^ 
p<»dn27fiamb«iDgftldedexcessiv4)r. At the towwadofjnnctlonnamber 11. tower mun acetic 
IS 25 wffl bo cwceaMb^wMelowtrteafal section 27 lenainsinos^ 

tadeflecied. AsmficeofnwohnionofjBnctiottnieniber II ls«gfiin4icalw^ 
coB^ised and no greater at aiy pota than tbe outar diameta- of iqiper end sectioo 13. 

During operstinn, junction member 11 is installed in a string of easing «^ 
section of Ae wen that has been previously enlarged ly reaming. Jundion member 11 will be run 
while in fte collapsed position of Figmel. lTien.lofdMnlie pressure is si^died to fto fluid eonmtaed 
in die main casing and injuncdon member 11. A ping (not shown) at die cemem shoe (not shown) at 
die lower e«l of the main casing cmditea Ivdnoilic pressare to be 

c«h««ndjunetiaamanilierll. m prare causes jmictionmanber II to eaqand to flie set position 
w&hlateal kg 27 fflovbv outward. Ate HMhtagthhpoallfcju. a valve wiH be shflted at the cement 
shoo to eoAla eoment to bo pm^ied dowiiward, which flows ihreugh dm 
mrimlniauiTotiadiQgtfaonaia casing, 

Whai it is desired It) dria tf» lateral wellbore, die opewor uses a deflector (not shown 
eansediediittHttoentBrlalaalleg27. Tl»difllhit«fciIboutplng29anddiflbftelateialwelIbore. 
I*cnl casing of smalte diameter dm the iMitt easing win bo run ttaoo^ 

30 wdlboreamlsq)portedbyah«ngerinBcfaBfaniinhBBtalle«27. ^^»to«^l««^.. g »^nlw. «...n«H>^ 
ooDvcntioaalty. 

I^pm25^diawnahaneDbo(SmeatofJnnctia^ Rafinfag to Figure 25, 

JmictiaBtod4Vhaa'aq«ndikali9iierseedaaSl. l*|waeelloB51, a.showBtaFlgn»26, canbe' 
eonsid«witohw»twohalv«8orsidewiDpcttfasSla,51bfiKtagtooiii«dto sidewdl 
P<rtons5K5lbare»«mi.«o4indriealandjotaeaehod»artofi™acy^ Twi braneh sections 53. 
55 joB upper seelioB 51 at ajumaioa and ealaul downward as AowB in F«ure 25. Eadibnndi 
ieetloB53.S5iBte«bodfanBitlioffl»sa»ediaaetBr. ad, bwchsectioB 53. 55 indines relative 
toaloBgitndhal««b57ofiw«aectka51«iheaaBe«agle;BnndiaectmS3nvbee«^^ 
have an hmer sidewaB potion 53a flaa fiw. m, hmer sidowan poftion 55a of bnnd) section 55. 
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Similarly, branch section 53 has an outer half or sidewall portion 53b that faces in an opposite direoion 
and away from outer sidcwall portion 55b of branch section 55. 

Referring again to Figure 25. a conical seaion 59 is located at the upper end of upper section 
51. Conical section 59joins a cylindrical end 61 that will secure to a lower end of a string of casing. 
The lower end of branch section 53 secures to a string of casing while junction tool 49 is being loword 
into the well. Initially, branch section 55 will be closed off with a drillable shoe 63. Subsequently 
shoe 63 is drilled out for drilling a branch well and rumiing a casing liner into engagement with branch 
section 55. 

As shown in Figure 32. a suppoR member 65 locates where branch sections 53. 55 join upper 
section5I. Support member 65 is generally in the shape of a -V-. having tvwupwarf extendi^ 
67. Anns 67 are rigidlyjoined to the lower portion ofupper section 51. Referring to Figure 26. 
interior portions of aims 67 will protrude inward slightly into the bore of upper section 51. 

Referring to Figures 26 and 28. junction tool 49 may be considered to have a major axis or 
symelricalaxis69. Major axis 69 bisects equally each ofthe branch sections 53. 55. Aminoraxis7l 
perpendicular to major axis 69. bisects equally each ofthe arms 67. As upper section 5 1 is cylindrical' 
along section line 26-26. the dimensions across upper section 51 at major axis 69 and mim,r »cis 71 
will be the same. However, when measuird at section line 28-28. the distance from ower side 53b to 
outer side 55b along major axis 69 is considerably greater than the distance fiom the outer surftcc of 
each arm 67 measured along minor axis 71. 

Refming again to Figure 32. support member 65 also has a web 73 that joins each arm 67 and 
extends downwanL TT« upper border end 74 of web 73 is a straight line, with stress reOef notches 76 
at each con«er where upper end 74 Joins an arm 67 with a radius 75. While moving between the 
collapsed and expanded positions, arms 67 wiH flex at the junction with web 73. thus the stress leUef 
notches 76 with radhis comers 75 reduce strain concentration. 

Web 73 extends sideways with ribs 79.downward fiom aims 67. Ribs 79 are connected to 
each other by web 73. resulting in what may be considered as a taO. By comparing Figures 28 and 30. 
itcanbe$eenthatatiipperend74near section line 28-28. web 73 will form the separating wall 
between branch sections S3. 55. Tta inside waU portions 53a. 55a along sectionline 28-28 coincide 
with web 73. As one pn>ceeds downward, however, web 73 becomes a discrete member spaced 
equidistant between bramdi sections 53. 55. as shown in Figure 30 with ribs 79 sticking out When 
junction tod 49 is imder operating pressure, die upper section of web 73. where it is the separating wall 
between famieh sections 53. 55. will be highly loaded wfafle being Umited in its tiudauss by ibt 
icquiitd drift ofthe branches sections S3. 55 aiKi might undergo pla^ Tospreadthe 
load over a large area, instead of concentrating fl« highest stntin on a sfagle line, a con^ 
section 80 is fomtd in web 73. As shown in Figures 28. constam tiiickness section 80 is a flat section 
located within .he center of web 73 between ribs 79. Constant thickness section 80 is rectangular and 
extends downward from upper border end 74 for a selected distance. 

To move junction apparatus 49 to die. collapsed position, shown in Figures 27. 29 and 31 
defomung round tools (not shown) are applied on each side portion 51a. 51b along major axis 69. 
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These dcfonning tools press inward toward each other, each foiming a single large depression or bight 
81. At section line 26-26. the inner ends of bights 81 arc nearly touching each other. Bights 81 fece 
outward in opposite directions from each other. When bights 81 are created, not only will the 
dimension of upper section 51 shrink along major axis 69, but it will also shrink along minor axis 71. 
5 Also, while collapsing, the upper ends of arms 67 move toward each other, resulting in a collapsed 
position effective diameter 85. shown by the dotted lines. 

The same deforming tools also move outer sidewall portions 53b, 55b of branch sections 53, 
55 inward to the position shown in Figure 29. This results in two bights 83 that are continuations of 
bights 81. Bights 83 feces in opposite directions and are located along major axis 69. The inner 
10 surfece of each bight 83 will touch web 73 at the constant thickness section 80. The effective diameter 
85 is the same as diat in upper section 51. 

Referring to Figures 30 and 3 1, in the collapsed position, bights 83 wiU be in contact with the 
interior surface of die inner sidewall portions 53a, 55a. In the collapsed position, inner sidewall 
portions 53a, 55a along section line 30-30 will be flat, parallel to each odier and parallel to web 73 with 
1 5 sticking out ribs 79, which is equally spaced between. 

Junction tool 49 will be employed the same as in the first embodiment. The operator will 
apply hydraulic pressure to the main casing and the junction tool 49. The hydraulic pressure will cause 
junction tool 49 to move from the collapsed configuration to the expanded configuration. The 
operator then cments the casing and junction apparatus in the well. 
20 The operator will then lower driU pipe through the casing and into branch seaion 55 to drill 

out plug 63 and to driU the odier branch well. After drilling, casing for the other branch weU will be 
lowered through die upper string of casmg and through branch section 55. A liner hanger will support 
die i^per end of the second string of casing witfiin branch section 55. 

TTie invention has significant advantages. Collapsing die junction tool by pressing inward on 
25 oi^ite sides to form symmetrical bights provides an effective means to reduce the overall diameter. 
The support member allows movement from die deformed position to die expanded position while 
reinforeing die branch junction to support high operating pressures. The stress relief radius reduces 
strain at die comers between die web and die arms. The constant diickness section in die web spread 
deformation in die highly loaded separating wall between the branches. 
30 While the invention has been shown in only two of its fonns, it should be apparent to diose 

skilled in die art diat it is not so limited, but susceptible to various changes widiout departing from die 
scope of die invendoa 
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I CLAIM: 

1. In a well casing junaion apparatus 1 1 or 49 for connecting an upper string of casing to a pair of 
lower strings of casing, having an upper section IS or 59-51 with a longimdinal axis 17 or 57 and being 
adapted to be connected to the upper string of casing 13 or 61 above the apparams, and a pair of 

5 branch sections 25. 27 or 53, 55 that join each other at a junction with each other and with a lower end 
of the upper section and extend downward from the upper section for connection to the lower strings of 
casing, the junction apparams being movable due to the application of internal force from a collapsed 
position to an expanded position in which both of the branch sections are substantially cylindrical; the 
improvement comprising: 

10 a single depression 45 or 81 located on one side and a single depression 47 or 81 located on 

an opposite side of a lower portion of the section 15, 51 vMe the junction apparatus is in dse 
collapsed position; and 

a single dqnression 45» 47 or 83 in an outer side of each of the branch sections that extends 
downward from one of the depressions 45, 47 or 81 from the upper section while the junction apparatus 
15 is in the collapsed position. 

2. The apparatus according to claim 1» wherein while in the collapsed position, each of the branch 
sections has an upper portion with an inner side figl7 or 53a, 55a that is defoimed from its 
configuration while expanded. 

20 

3. The apparatus according to ctaim 1, wherein while in the collapsed position, the depressions in die 
u|^ section 45. 47, 81 are substantially symmetrical, and the depressions in die branch sections 45, 
47,83 are substantially symmetrical. 

25 4. The apparatus according to claim 1, wherein while in the collapsed position, the depressions on the 
outer side 53b. 55b extends inward into substantial contact with an interior surface of an inner side 53a. 
55a of each of the branch sections. 

5. The apparatus according to claim I, further coiiq)rtsing a support member 65 joined to the upper 
30 section at the junction, having a tail section that extends between die branch sections and a pair of arms 
67, each of the arms extending upward and joining the upper section 51, and wherein a line equally 
bisecting the anns and passing through the axis of the upper section is substantially perpendicular to a 
Ime equally bisecting each of the brandi sections and passing throu^ the axis. 

35 6. The apparatus according to claim 5. wherein the tail section comprises a pair of ribs 79 
interconnected by a web 73 that is located in a plane diat bisects the arms, the web defining an inner 
separation wall between the branch sections at the junction widi die upper section and having an upper 
portion 80 located on die upper edge of substantially constant section. 
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7. The apparatus according to claim 5. wherein the aims 67 move farther apart from each other when 
moving from the collapsed position to the expanded position. 

8. Iht apparatus according to claim 5. further comprising stress relief notches 76 fonned at a comer of 
5 each of the arms 67 wirfi the tail section. 

9. A method for providing a junction between an upper string of casing 61 and two lower strings of 
casing, comprising: 

(a) providing a junction apparatus 1 lor 49 that comprises an upper section 15 or 5 N59 and a 
10 pair ofbranch sections 25. 27 or 53, 55 thatjoin each other at a junction wi^ 

lower end of the upper section and extend downward from the \xppcr section; 

(b) coUapsing the junction apparams into a smaller effective diameter by forming two 
oppositely feeing single depressions 45, 47 or 81, in a lower portion of the upper section, and foraiing a 
single depression 45. 47 or 83 in an outer side wall portion of each of the branch sections; 

15 (c) connecting the upper section of the junction 15 or 59 apparatus to the upper string of 

casing 13 or 6 1 and running the junction apparattis into the well while coll^ed; 

(d) while the junction apparatus is in the well, applying an internal force to the junction 
apparams to cause the depressions 45, 47 or 81. 83 in die lower portion of the upper section and in the 
branch sections to substamially disappear, and causing the branch sections 53. 55 to move apart from 

20 each other. 

10. The mctiiod according to claim 9. wherein step (d) is performed b^ 
to the junction apparatus. 

25 I l.The method acccMxiing to claim 9, wherein one of the lower strings of casing is attached to one of 
the branch sections prior to running the junction apparatus into the well. 

12. The method according to claim 1 1, wherein the otficr of the branch sections is plugged prior to 
nmnlng m the well, and step(d) is perfonned by tppfymg internal fluid pi«ssore to the junction 

30 
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FIG. 32 
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